Glycans as endocytosis signals: the cases of the asialoglycoprotein and hyaluronan/chondroitin sulfate receptors.
Animal cells internalize specific extracellular macromolecules (ligands) by using specialized cell surface receptors that operate through a complex and highly regulated process known as receptor-mediated endocytosis, which involves the binding, internalization, and transfer of ligands through a series of distinct intracellular compartments. For the uptake of a variety of carbohydrate-containing macromolecules, such as glycoproteins, animal cells use specialized membrane-bound lectins as endocytic receptors that recognize different sugar residues or carbohydrate structures present on various ligands. The hepatic asialoglycoprotein receptor, which recognizes glycoconjugates containing terminal galactose or N-acetylgalactosamine residues, was the first membrane lectin discovered and has been a classical system for studying receptor-mediated endocytosis. Studies of how the asialoglycoprotein receptor functions have led to the discovery of two functionally distinct, parallel pathways of clathrin-mediated endocytosis (called the State 1 and State 2 pathways), which may also be utilized by all the other endocytic recycling receptor systems. Another endocytic membrane lectin, the hyaluronan/chondroitin sulfate receptor, which has recently been purified and cloned, is responsible for the turnover in mammals of these glycosaminoglycans, which are important components of extracellular matrices. We discuss the characteristics and physiological importance of these two proteins as examples of how lectins can function as endocytic receptors.